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[－］ Ｓｃ Fig.６Changeinf]uctuationofmasstransfercoefficientwith 
magneticfluxdensity(Verticalmagneticfield） Fig.５CorrelationofmasstransfercoefficientfOrvertical 
magneticfield 
magneticfluxdensitybecauseofpelpendicularlyinter‐ 
sectingdirectionsofbothHowsandthatintheregionof 
highermagneticHuxdensitytheintenselyinducedMHD 
flowcausesaninteractionandunstableturbulenceinboth 
Hows 
Forthecaseofthehorizontalmagneticfielditwas 
fOundthatthemaximumHuctuationisatmost496,even 
fOrthehighestmagneticHuxdensityandthattherelative 
Uuctuationtendstodecreasewithadecreaseinthesphere 
diameter． 
transfercoefficientinFig､５togiveEq.(7)withthecoef 
ficientofcorrelatio､,０．９１７． 
＄ﾙｰ2+271坐:二｣三|･辺（７）
ｆｏｒ３．４３×１０４≦Ｍ、≦７．６２×１０５，
ａｎｄ６．８０×１０７≦Ｒａ≦３．６０×108, 
ThestraightsolidlineinFig51epresentsEq.(7).Theequa‐ 
tionisshowntobeagoodexpressionoftheexpenmental 
datawithascatteringof±２０％・Clustenngaroundthis
regressionlineisratherlooseincomparisonwiththatfOr 
thehorizontalmagneticfieldcaseThistendencyissimi-
lartothatfOrtheinclinedcylinderI2)． 
AspointedoutintheprecedingsectioLintheverti-
calmagneticfieldcasascatteringofthedataaroundthe 
correlationequationsissomewhatlargeincompansonwith 
thatinthehorizontalmagneticfieldcaseTodiscussthis 
differencebetweenclusteringsofthedatafbrtwocases,the 
timefluctuationinthemasstransfercoefficientisexam-
inedindetailinthenextsection 
4)FluctuationofmasstransfercoefficientThoughthe 
Conclusions 
Themasstransferratearoundasphereinastatic 
magneticfieldinthehorizontalorverticaldirectionswas 
studiedexperimentallybyusingthelimitingculTenttech‐ 
niquefbraK3Fe(CN)6-K4Fe(CN)6systemwithsupporting 
electrolyte,NaOHTheexperimentswereperfOrmedfOr 
asphericalcathodeｏｆ８，１０ｏｒｌ４ｍｍｄｉａｍｅｔｅｒｆＯｒ 
ｍａｇｎｅｔｉｃＨｕｘｄｅnsitiesupto336mT 
ThemasstransfeｒｒａｔｅｗａｓｆＯｕｎｄｔｏｂｅｐｒｏｍｏｔｅｄ 
ｍｏｒｅｔban５０％byapplyingthemagneticfieldinevery 
direction，comparedwiththatfbrtheoriginalnatural 
convectioncase・Themasstransfercoefficientdata
obtainedwereconelatedtogivethedimensionlessregres‐ 
sionequationsEqs．（６）ａｎｄ（７）byusingthe 
magneto-diffUsionfactorsoastoaccountfOrtheapplied 
magneticHuxdensityVerygoodclusteringofthepresent 
dataaroundthelcgressionequationsisobserved,showing 
theusefUlnessofthemagneto-diffUsionfactor・
Inthepresentstudy,ａｇｅ､eralequationthataccounts 
fOrtheapplieddirectionofthemagneticfieldhasnotbeen 
establishedFurtherresearchisrequiredtoclarifythe 
configurationeffectonthemagnetoelectrolysis・
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［ｍｚ］ 
［T］ 
[moym3］ 
surfacearea 
magneticfluxdensity 
bulkconcentrationofion 
concentrationdifferencebetweenbulk 
solutionandelectrodeinterface 
diffUsioncoefficient 
diameterofsphericalcathode 
Faradayconstant 
gravityacceleration 
Grashofnumber,definedasg“０F/Ｆ 
limitingcurrent 
masstransfercoefficient 
magneto-diffUsionfactor,definedas 
zFB△ＣＷ(Pv） 
Rayleighnumber,ｄｅｆｉｎｅｄａｓＧ'Sc 
Schmidtnumber,definedasWD 
Sherwoodnumber,deflnedash2/， 
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＜Subscripts＞ 
[ｍｙｍｏｌ］ 
［ｍ２/s］ 
［kg/ｍ]］ 
densificationfactor 
kinematicviscosity 
density 
15） 
16） 
17） 
18） 
〃 withmagneticfield 
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